An autopsy survey of 1,010 Bantu South African coal-miners has been carried out in order to ascertain the commonest causes of death and the incidence of cardiorespiratory tuberculosis and of coal-workers' pneumoconiosis. These are consecutive autopsy cases. By law, all miners who die from any cause whatsoever, while still employed by the mines immediately before death, must be autopsied, but few autopsies are performed on repatriated miners who die in their homes. For this reason a serious bias has taken place and this limits the possibility of generalizing from this paper. The commonest cause of death was multiple injuries. Primary carcinoma of the liver was the commonest malignancy and the incidence of bronchogenic carcinoma was low. These are the usual findings in the Bantu. Active tuberculosis of the respiratory organs was found in 12 % of cases. Coalworkers' pneumoconiosis was present in 26-8 %, and 94% of these cases were of the simple type.
A UTOPS Y SUR VE Y OF BANTU COAL-MINERS reasonably accurate. The age incidence of these autopsy cases is shown in Table 1 . Becker (1943) , Higginson (1951) , and Davies (1948) fall into the younger age groups.
The Causes of Death.-The causes of death of the 1,010 Bantu coal-miners are shown in Table 2 . From Table 2 it is noted that the causes of death were specified in 759 cases only; of these 275 (36%) died from various forms of violence such as mine and road accidents. The remaining 484 miners died of natural causes. Tuberculosis was responsible for 91 out of 759 deaths (12%) (cf. Becker's (1943) series, 27%). There is very little comparative literature on autopsy studies of tuberculosis in South African Bantu non-miners. Schrier (1948) found tuberculosis to be the cause of death in 6 6 % of employees in one of the divisions in General Motors Corporation, and Lavenne (1960) In a recent survey of malignant disease in Bantu gold-miners the incidence of malignant disease was found to be 6-30% (Chatgidakis, 1960) . Primary carcinoma of the liver was the commonest type of malignancy in these coal-miners, constituting 61 % of all malignancies compared with 72% in Bantu gold-miners (Chatgidakis, 1960) . In Berman's (1935) series of Bantu labourers on the Rand gold-mines primary carcinoma of the liver accounted for 90-5 % of all malignancies. Only four cases of bronchogenic carcinoma occurred in these coal-miners, giving an autopsy incidence of 0-5%, and 7-6% of all malignancies. In a recent survey of malignant disease in Bantu South African gold-miners, the autopsy incidence of bronchogenic carcinoma was 0 3 %, and 4 % of all malignancies (Chatgidakis, 1960) . Berman (1935) found at autopsy three cases of bronchogenic carcinoma amongst 358 mine labourers. Duchen (1954) found the autopsy incidence of bronchogenic carcinoma to be 3-8% in white males and 1 4% in African males. The details of the miners with bronchogenic carcinoma in this series are as follows: (1 The incidence of the various types of respiratory tuberculosis is shown in Table 4 .
From Table 4 Gough (1946 Gough ( , 1949 .
Simple Coal-workers' Pneumoconiosis.-The age incidence correlated with the degree of simple coalworkers' pneumoconiosis is shown in Table 5 .
Statistical analysis of Table 5 indicates that the distribution of the various degrees of simple coalworkers' pneumoconiosis varies with the age. Minimal silicosis is present in three-quarters of the cases in the age group 25-44, half of these cases in the age group 45-64, and in less than two-fifths of these cases in the 65 + age group.
The length of service of miners with simple coalworkers' pneumoconiosis correlated with the degree of pneumoconiosis is shown in Tables 6 and 7 .
From Table 7 it is noted that with increasing service the number of cases without pneumoconiosis falls and the frequency of a slight and a moderate From Table 8 it is noted that 135 out of 253 cases (53 %) showed some evidence of tuberculosis in the respiratory system and in 80 out of 135 (59%) the hilar glands alone were involved. Active tuberculosis was present in 21 %, inactive in 10%, and healed in 23 % of cases.
There are no comparable figures for the incidence of these various types of tuberculosis in the Bantu non-miner in South Africa. Gough (1960) found that 28-5 % of cases of the nodular type of simple coal-workers' pneumoconiosis in Welsh coal-miners showed naked-eye tuberculous lesions. In this series 43 out of 250 cases (17 %) showed naked-eye lesions of tuberculosis.
Only one case of bronchogenic carcinoma occurred in 253 cases of simple pneumoconiosis. James (1955) found 5-1 % of cases with bronchogenic carcinoma in miners with simple coal-workers' pneumoconiosis and states that it is less frequently found in coalminers than in non-miners; the majority of cases in his mining and non-mining groups were over the age of 50 years.
Chronic cor pulmonale was present in six cases with simple pneumoconiosis in this series. Lavenne (1960) states that 20% of coal-miners with right heart failure showed the presence of simple pneumoconiosis. There were 17 cases of chronic cor pulmonale in this series. Pleurisy.-Chronic non-specific pleurisy with tags of fibrous adhesions was found in 259 cases, giving an autopsy incidence of 24 %. Evidence of tuberculosis in the hilar glands or lung was present in 50% of cases. In 62 % of cases the pleurisy was bilateral.
There were nine cases of acute fibrinous pleurisy with no lung lesions. Evidence of tuberculosis in the hilar glands was found in six of these cases, although no histological evidence of tuberculosis was noted in sections of the pleurae.
There were six cases of tuberculous pleurisy showing a fibrino-haemorrhagic exudate and one case of tuberculous empyema.
Bronchiectasis.-Bronchiectasis was noted in four cases. The atelectatic type was present in two cases affecting the middle lobe of the right lung. A diffuse cylindrical or digitate type of bronchiectasis was present in the basal lobes in two cases, one of which showed marked follicular lymphoid hyperplasia in the bronchial walls. Only one case showed the presence of simple pneumoconiosis. Lavenne (1960) found the autopsy incidence of heart disease to be 23 7% in white Welsh coal-miners. Vint (1937) found an autopsy incidence of heart disease in 5-6 % of Kenya natives.
Pericarditis.-Pericarditis was present in 62 cases, giving an autopsy incidence of 6-2 % (Becker (1943) , 3-5 %). The incidence of the various types of pericarditis is shown in Table 9 .
From Table 9 it is noted that chronic non-specific adhesive pericarditis constitutes 51 % of all types of pericarditis. The autopsy incidence of chronic nonspecific pericarditis was 3% (Becker (1943) , 4.9%). Evidence of tuberculosis in the lungs or hilar glands was found in 80% of cases with chronic non-specific pericarditis. In no case was infarction of the myocardium the cause of the pericarditis. Tuberculous pericarditis constituted 35% of all types of pericarditis (Becker (1943) , 58 %) and the autopsy incidence was 2 %. All cases were of the acute type except one which showed a chronic constrictive pericarditis. Sweeney (1940) found the average autopsy incidence of tuberculous pericarditis to be 1 %.
Other types of pericarditis were found to be uncommon in this series. Rheumatic Carditis.-Rheumatic carditis was present in 19 cases, giving an autopsy incidence of 1-8% (Becker (1943) , 3 5%). The autopsy incidence in the United States varied from less than 1 % to 9 % (Becker, 1943) . Rheumatic carditis constituted 11 % of all cardiovascular lesions in this series (Becker (1943) , 7-7%). The average age incidence was 39 years. The commonest valve affected was the aortic valve, and only one case showed superadded bacterial endocarditis.
Cardiovascular Syphilis.-Cardiovascular syphilis was present in 11 cases, giving an autopsy incidence of 1 %, and constituted 6 5% of all cardiovascular lesions (Becker (1943) , 12 7%). There were nine cases of aortic incompetence.
Chronic Cor Pulmonale.-Chronic cor pulmonale was present in 17 cases., giving an autopsy incidence of 1 6% (Becker (1943) , 1 50%), and constituted 1 % of all cardiovascular lesions (Becker (1943) , 19 %). Dyson (1934) found an incidence of 140% in anthracite coal-miners. Lavenne (1960) found an autopsy incidence of 23-7%, and 20% of these coal-miners with right heart failure showed simple pneumoconiosis. In this series progressive massive fibrosis was inadequately represented. Coal-workers' pneumoconiosis was found in 12 cases and six were simple. Wells (1954) states that in early simple pneumoconiosis cor pulmonale occurs frequently but could rarely be attributed to the industrial disease. Lavenne (1960) found cor pulmonale in 83 out of 338 Welsh coal-miners with pneumoconiosis. Hypertensive Heart Disease.-Hypertensive heart disease was found in 50 cases, giving an autopsy incidence of 5% (Becker (1943) , 82%), and constituting 29 % of all cardiac lesions; 82 % were due to essential hypertension (Becker, 61 %) . Hart and Aslett (1942) stated that during the chronic ambulatory stages the pneumoconiosis found in South Wales coal-miners does not produce a raised blood pressure, certainly not a progressive one.
Myocarditis.-Myocarditis was noted in seven cases; six were of the acute non-specific type and one was suppurative.
Animal Parasitic Lesions.-Only one case of parasitic infestations of the heart was found, a case of cysticercosis.
